Age-related changes in cyclic phosphatidic acid-induced hyaluronic acid synthesis in human fibroblasts.
Hyaluronic acid is a major component of the extracellular matrix, which is important for skin hydration. As aging brings skin dehydration, we aimed to clarify the mRNA expression of hyaluronic acid-related proteins in human skin fibroblasts from donors of various ages (range 0.7-69 years). Previously, we reported that cyclic phosphatidic acid (cPA), a unique phospholipid mediator, stimulated the expression of HAS2 and increased hyaluronic acid synthesis in human skin fibroblasts (donor age: 3 days). In this study, we measured the mRNA expression of hyaluronic acid-related proteins: hyaluronan synthase (HAS) 1-3, hyaluronidase-1, -2, and hyaluronic acid-binding protein (versican). In addition, we tested whether cPA could increase hyaluronic acid synthesis in skin fibroblasts derived from donors of various ages. The expression of HAS1, 3, hyaluronidase-1, and -2 did not change with aging. However, the mRNA expression of versican decreased with aging. Although it is thought that the amount of hyaluronic acid in the dermis decreases with aging, the mRNA expression of HAS2 was increased. But the amount of hyaluronic acid secreted by fibroblasts did not increase with aging. This suggests that the activity and/or protein expression of HAS2 decrease with aging. Furthermore, we observed that cPA caused the increase of hyaluronic acid synthesis at any age, and this effect was increased with aging. These results suggest that aging made the fibroblasts more sensitive to cPA treatment. Therefore, cPA represents a suitable candidate for the health maintenance and improvement of the skin by increasing the level of hyaluronic acid in the dermis.